D 000 http://www.cqvi.com]

W26 HW 1Y 2 & 2 #t Vol.26,No.1

2006 4F 1 A ACTA ECOLOGICA SINICA Jan.,2006

B 1B 4] 1818 HR 7 X 3 37 ) B AL
KERESRNFAERR

EAYK, BB, IRFE, HiEd, ARl

(AL KRS M'REBARNERLTNESLBE, )™M 510642)

WE W R KPR R MBI 15 RGN EERERREATTEE,ARRD BEHA RIS E
HESNHERNNE R SEC NEFNE R 0.5 mgkg Y3~ 68 HE B WAR S BN T 25.83 ~ 55.54 mg/kg,
EREATHRAAERHESEMTRMEOS mgke); MAHENSEHULNEMERESTEMSRUER. EREBHEEGARK
M RO B K FERE 0.05my/L; RAEALE M B 60 & 8RB B RAMEUE 0.5 mg/kg, HEFER KT R HEHSURD |
TR R A B AT ABAT , A AL S 3~ 4 5, BHEETS O MR 89 1, SIS R E A T 200 ~ 500m Z Rl AP BT
H%j 5m.50m B9+, MK S BT ARFHHERABER Y T 15 my/kg. 1AM EENERNREE, X280+ R0
SRCEBIEFAETHRRIE: D KBE - CNMERES MEKBEMHLSNNMSES I ROINSBOEERER '
EfE%,

KPR BT B, RS AERR

ST £ 1000-0933(2006)01-0154-09  FREESY B :Q143,5154.1,X508 LRARIAM:A

Investigation on the pollution of organoarsenical additives to animal feed in the

surroundings and farmland near hog farms

WANG Fu-Min, CHEN Zhang-Liu" , SUN Yong-Xue, GAQ Yan-Ling, YU Jing-Xian ( College of Veterinary Medicine, South
China Agricultural University, Guangzhou, 510642, China ), Acta Ecologica Sinica ,2006,26(1) :154 ~ 162.

Abstract: Arsenic is one of the most relevant global environmental toxicants. It can be accumulated in plants and animals, and can b
eventually be transferred to human beings. Chronic arsenic poisoning can cause serious health problems including cancers,

hyperkeratosis , restrictive lung disease, and ischaemic heart disease. Research on environmental fate of arsenic has thus received

increasing attention in recent years. Organic arsenic compounds (e.g., roxarsone and arsanilic acid) are widely added to animal
feed to promote growth rates by controlling parasitic diseases. The resulting arsenic-bearing wastes are currently introduced to the !
environment (soil, pond, and river) or used to fertilize croplands. However, little is known about the environmental fate of these
compounds and their environmental and health impacts.

The pollution of surroundings and farmlands around 15 hog farms used arsanilic acid as pig feed additives were investigated in
Guangdong province, China. Study resulis showed that concentrations of arsenic in sweet potato harvested from contaminated field ;
had reached a level of 3 ~ 6 times higher than the maximal residue limit ( MRL) of 0.5 mg/kg based on the current national
standard. Arsenic concentrations in soil for growing sweet potato were 25.83 ~ 55.54 mg/kg, which highly exceeded the maximal

background level of 15mg/kg in soil as defined in the national standard. Moreover, arsenic concentrations in different tissues of the
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sweet potato directly related to arsenic concentrations in the soil. The arsenic concentrations in fish pond water exceeded the
standard of fishery water quality of 0.05 mg/kg. Although arsenic concentrations in fish muscle samples did not reach the maximal
residue limit(0.5 mg/kg) , other edible fish tissues such as brain and fat reached a residual level of 3 ~ 4 times higher than those
in the muscle. The results also showed that the range of arsenic pollution was within 200 ~ 500 meters from the pig farms, and
pollutant concentrations in soil samples collected about 5m and 50m away from drainage holes had exceeded the 15 mg/kg maximal
background limit. Most of rice fields with long history of recieving swine feces as fertilizer had exceeded the established maximal
limit (15 mg/kg) . In addition, study results suggested that rice had the ability of concentrating the arsenic. Furthermore, the
arsenic concentrations in different tissues of rice presented significantly positive correlation to the concentrations in the soil.

Key words: arsanilic acid; hog farm; environmental pollution; investigation
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1 #RS5FE
1.1 #R

(DFEA AZRFEARERAE 1507 E, X 588 500 B PR /R0 W R A 78 3a LA L X g3
FESARET REMFN T =3 AL OTN RS BUE 7 M.

(2)iRAA  SE TS BRAR PR B AR R RAT M AR R 30 9% DU K (MR RS (T AR 1
HEFERAARAN K I EETBAK).

(3){L#F  AFS-230 B R F o8 Y6 0 B 1 s MK [T B4 8 7 A4 s Wt TR B A AN %5
1.2 HE
1.2.1 FERPFRE

(DEHF BHEMHES MAEEOEE  HREEIRENFTERERE LH (0~ 15 em) 2y 200 ¢, 5K
HEBA A 15, 18 4 G HE AN T3, LIBEHS 04 5, 50, 200m 1 500m FYBEES, H LA R 0o BF
3AFRELHE EEBNRERMILIE S BRELFES A, 4 151

()FEKEEK KEFHE, BRERBKE 104 HEARETK, 5 M BMERALT 50 ml.

()R TEKFERAEGANKHERESMIIRERFRS 500 g, 31t 10 1,

(4) RERFE | FEMLR 10 B, 40 5UBCE oF A RKSES BTG R THGEH, - 20CRF.

G)HE BREBFINNHE®R 23R SREVRETE 15SH, 2 3B0UR X o, HERKPET
B HRERETHBESYP, -20CHR%F.

(6)kfE HZERESNMEGZHAE MELTHABEERIENMREE 3 3, BHREVIREKE 6 t, 57
B 22 M B OROKUEH , BT B R THARYP, - 20CR .

(M ERE EEGHHEREaLE, RAAMEEA ERY kg BME S &K, BKTHHED, - 20CHRE,

1.2.2 HAAHE
(VLR HEHBTEARTE,ER, BHATRIEYRE, ADKAAETRG S 100 HRERRE,
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ARSI TR R RPRE

(2)ER FERHRXT, ERFERLFE.

G)YHE AR ZE 0 E— S, BAENSR, BTHRE oCH TR, AFHMEMAFEEL 100
BRI, 4R 5% TR R R PR

(4)kfg WEAERHE.

(5)takE  ArBIEUULEA SR N B ONE SR E R TN, - 20CHRE,
1.2.3 HHHHEL

(D) +WEHR + 3 REREABEHRE EPA3050 7" BIZEA 1:1 8 HNO, : H,0,(V: V)HFT B L,
KA A 1,0, #—F k.

(2)EAEBAK BUKEE, RAMESE,BR 2.5 ml T 25 ml MEBLLAES A 1 ml M 1:1 WEKOE
HCL: ¥ HNO, =3:1), B #E 55, B F 95 CHER KB HR T KHE 1h,90CK LB 30min.

)HE kR RIRE RERTEETHL, REE5E",

(4)fakE HLO.25 g BRES TR HMEMAERN P, FERHESKE.
1.2.4 WiEHFE

(HWMEHX HEWEIIRE, b AFS-230 BEFRALE ITH S RBEREMLE T BREFERN
k.

(2)KMFR  7ESSW AT EORT P JEEHE4T T 3 YO X A7 ¥ 4R 2= (RSD) AR il FR (LOD) Il & o 43 51 K
(RSD, LOD):0.89% , 0.0684 ug/L; 0.78% , 0.0342 pg/L; 0.84% , 0.0829 ug/L,
O CG)FMEMAHEE BSAS0ml il 14100 ml AEBRERS:0, 1, 2, 3, 4, 5(0 524 100 ml) ;KK b0
A 200ng/ml B ER ¥R W 0, 0.5, 1.25, 2.5, 5, 10ml(H 4 F 2, 5, 10, 20, 40 pg/L MERFRUERF) , SEmA LD
BHERTFK, AMAKRER 1.5 o, R-FIFMBRBSERS ml, FBELIKEEZZE,BS, LULHE.

GERHME B BFE BKERES SMERRSAEE,ENARE, FEREBFMNA
10pg/ ml F 506 VA 75 0K , 50 100 A S 0 (R RE A O ) B R R, S A T A RUHEAT IR IR = (W B - &
EWREE )/ ABEIR G RWE x 100% , B M B E YR EERLE 1.
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KRS M B Statistica' AT BB 447 .
2 BR59%

210 HEMTHRSHER E HHBERIMIEXR

HE -3 &R OTEE R 25.83 ~ 55.54 mg/kg, H i & B HFEHE N 38.83 mg/kg, AR BHEH +
WH 42K, BEEATFREHRR BB RE 15 mg/ke"™ ;X 30 H B 40 + 5 b T 30 6 A LA I 8K
MA RS AN, RSN DA HYENR S’

BHEANHEWR . Z HHMEERENES R 2.22, 1.59, 1.93 mg/kg; SR HHFHR . Z . HHHE
B FHES 10 :0.30, 0.19, 0.24 mg/kg(F 3), RPHEMMABRMELEE . A ENMEHNHE
BHAMESBESEFATRELHRO0.5 mgkg)! " K3 ~6 5 HERBEM RO EEWM, TREHR
AFRANLHESENERENR,

HE#H T REHER Z HHBIEOMEEMTEA(E D, LM SESHENR. X MR
FERHKBEMEMRE(p<0.01),
2.2 EKER K RBENESHH#HEE

Bk EIR IEKUERIRENZE S EMIER(ROER, EMEHNE KPP AR RS
B, EHME R 0.55 my/L, RAMFIEKAES 3 RAHE,BPAEREWHESE, BRIPEAREOBHS
B EHME Y 37.15 mg/kg, U BEVRTT AEXT B AT B4R OB B 07 . KB B0 7 008 B0 S /K MO B R A IR
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Table 1 The recovery rate of different samples Table 2 Arsenic concentration of sweet potato soil in 15 hog farms
T Hb 1 3 Sweet potato soil
. srmr O wnakm maes - HR A LR Sweet poteto so
& : ERWE !
Sample Basic Final arsenic Total arsenic (%) Hog farm i B2k ®Ei3s
P concenteation X concentration Recovery First block Second block Third block
concentration
1 41.75+7.81 38.87 £ 5.68 46.57 + 6.34
3 38 Soil 5.24+0.05 5 9.78+0.22  90.8 * +6
Y% Pond mud 6.71£0.05 5 11.57£0.15 97.2 2 40.32£5.31 27.364.41 39.06 £6.17
#7K Pond water 6.20 £ 0.09 5 10.95+0.07 95.0 3 32.16 £3.73 32.86+5.56 31.69 £4.15
ggéﬂ"‘g" 8.52:0.06 5 13.15£0.11 92.6 4 37.49£3.24  36.49+4.14 37.01+6.47
Sweet potato rootstalk >0 £ 012 5 9.83x0.29 95.4 5 32.73+3.84 34.74 % 4.50 39.36+5.90
S‘a‘Ez " 3.46 £ 0.07 5 8224012 95.2 6 35.21+3.16 36.69 + 4.22 34.37+3.90
Jﬂ{”;‘ﬁ o stem 7 37.18+5.47  46.70+5.67 47.45 +5.46
Sweet potato leaf 052005 s 8.72£0.07  98.0 8 25.83£2.97  36.85£3.59  41.6745.15
R\BEEH’Irgwhhamm 4.75£0.07 5 PRI 9 49,56 + 6.38 51.19+5.87 42,88 + 4.06
5 le
D e o 1 10 32.13+3.18  30.87£3.27 42.65+4.69
RIREZE Eickhornia , 4, 0.04 5 8.89+0.09 91.2
crassipes stem 22 E0 8920 : 11 52.62+5.25 42.60 £ 4,98 38.32+3.77
WL Muscle 2.19£0.06 5 7.27£0.15 101.6 12 29.14+3,18 35.97+2.95 40,35+ 4.05
£ Brain 9.2820.14 10 18.9420.10 96.6 13 53.62£7.44  32.92+3.50  37.91+3.24
B8R Fat 7.35+0.08 10 15.94+0.25 85.9 14 3211 £ 3.45 41.77 £ 4.60 ND
8 Gill 19.45+0.15 20 38.38+0.52 94.7 5 55.5445.65 16,924 4.09 ND
. + 3. . + 4.
HE Bowel 26.31+0.64 20 45.06+1.50 93.8
Mean £ S.E 38.83 £ 1.00
AR = T 1
* MAREREE = MAMIKERBEES (nl) x 10pg/ml x 4 Control 9.26 £ 0.60

1000 /(25 x ¥ ¥ 5 %) Final arsenic concentration = Volume of arsenic
standard solution(ml) x 10gg/ml x 1000/(25 x dilution multiple) ; D ¥ ¥ {

+ PRMEIR Mean+ S.E, n=5

* ND ZREH W E ND means sample had not been detected; D F 1

i + AR¥EIR Mean +S.E,n=15

83 15 TEBHHIRE MRS (me/kg)©
Table 3 Arsenic concentration of sweet potato rootstalk, stem and leaf in 15 hog farms

H B H Sweet potato rootstalk

H W2 Sweet potato stem

H W Sweet potato leaf

Hfz}rm E RS B2 B3tk 18 wos w3k w1k ®oth EIk
First block  Second block  Third block First block  Second block  Third block First block  Second block Third block
1 2.41+£0.23 2.04+0.19 2.77+0.24 1.67£0.09 1.48x0.10 1.77+£0.09 2.12+0.11 1.86+0.12 2.35+£0.11
2 2,12+0,22 1.821+0.18 2.07+0.22 1.54+0.07 1.31+0.06 1.62+0.10 1.83x0.10 1.67+0.09 1.86+0.13
3 1.95+0.19 2.01x0.19 2.05+0.21 1.30x0.09 1.53+0.08 1.60+0.09 1.66x0.11 1.84x0.12 1.75+0.12
4 2.21£0.19 2.04:0.19 2.11x0.20 1.64+0.11 1.39:x0.09 1.52+0.09 1.92+0.13 1.76+0.12 1.85+£0.14
5 1.89+0,18 1,98+0,20 2,10+0.20 1.29+0.07 1.42+0.08 1.56+0.10 1.62:+0.10 1.82+0.13 1.86+0.12
6 2.13+0.18 2.22+0.19 2.18+0.19 1.3620.08 1.55x0.11 1.53x0.09 1.68+0.13 1.75+0.14 1.84+0.15
7 2.23+0,24 2.76+0.23 2.53+0.19 1.56+0.11 1.97+0.12 1.82+0.10 1.95+0.13 2.35+0.14 2.23x0.12
8 1.65+0.17 2.16x0.22 2.32x0.21 1.25:0.07 1.58+x0.11 1.75+0.11 1.57+0.14 1.86+0.12 2.06+0.14
9 2.88+0.16 2.81+0.21 2.26+x0.16 2.02+0.11 1.90+x0.10 1.66+x0.08 2.43:0.10 2.30x0.13 1.99+0.11
10 1.82+0.17 1.88+0.22 2.25:0.17 1.,30x0,09 1,36+x0.07 1.69+0.11 1.59+0.13 1.60+0.11 1.98+0.13
11 3.00£0.22 2.35+0.19 2.18+0.22 1.99:+0.09 1.81+0.10 1.65+0.12 2.49x0.11 2.05x0.11 1.89+0.16
12 1.85+£0.19 2,06+0.16 2.22+0.23 1.36+0.08 1.56x0.09 1.70+0.10 1.66+0.15 1.86+0.12 2.01+0.13
13 294+0.22 1.97x0.24 1.94:0.22 2.03x0.10 1.43+0.10 1.4420.09 2.52+0.11 1.77+0.15 1.74+0.12
14 1.94+0.16 2.09+0.20 ND 1.43+0.08 1.56+0.11 ND 1.72+0.12 1.88+0.13 ND
15 3.13+£0.20 2.03+0.22 ND 1.92+0.09 1.58+0.10 ND 2.62+0.10 1.82+0.14 ND
Mean £ 8.E 2.22+0.05 1.59+0.03 1.93+0.04
X 8 Control 0.300.03 0.19£0.05 0.24+0.04

* ND 7 B4 W ND means sample had not been detected ; D FHE + R HEIR Mean £S.E,n=15

R SE Bl K FATRAE 0.05mg/L™  ERAZE T IS RMEBHE. XA RRENFHENESY
HITHRERBEMMARE T, A R RPHRE 3 AR, B A B ERER D ERE H TR S8
GRBED N HEIRAL BB R 7, B S 2 P A AE B, SR b i A LR DR R T
HERIS RN ET RN, NRENZE 500 B8 B EH0:0.48,0.58 mg/ke; B0 H KR 5E
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SR A — 5 0B 4K BE A7 (MK B B 5 B B F 348 A8 il Rooalk rim 08884 =0
0.070 mg/L). to. EMOFSelef  oosas oo
2.3 MIERANHEBIMKSRNTEIMI 32} o H s ol ]
 ERMEXR gg‘gz:sr - M5 Socct potota leaf

Atk BB E RAFLRE S TURL, 3855
S0 LA BB RBAT, A F 0.13-0.32 mg/kg £ £3 20T
2 R ERHSE R 0.5 mplkg: LR, SMER 13 19]
200 £HL SO LI o 0 0t I AT, LK B gég !
PSR 3~ 4 1, MU S RABREMALIBARE © o/ . .,

20 25 30 35 40 45 50 55 60

MEEES, B ABRABPHBSERER, LT mmifﬁfﬁﬁfﬁé?ﬁf&mmﬂ
BEA B H:1.94, 3.65 mg/kg, HEEFEETTEES X4
B EMIN R RAHE A X, B 1 H S R MR (2 R g B AR AT

Ko REKSANTEEASMSEMHESITE, Fig.l  Corelation analysis of soil and sweet potato rootstalk, stem, leaf
M 2 BT LA M, A RT R PR A 4 (UL PO LB A JIRi ) Y s about amenic concentration
SR E-CEFLSEKTHHESERBEENIEME(p<0.01), XRMHKEREENEMEAN T RES
AP EHEENHERZ —,

415 BB IMETTK KK KR B AR B 49 5 I 0 & R (mg/kg B mg/L) P
Table 4 Arsenic concentration of sewage, pond water, pond mud, stem and leaf of Eichhornia crassipes in pond of 15 hog farms

A Bk (n=5) A (n=10) PR (n = 10) RHR ¥ Eichhornia crassipes (n = 10)
Hog farm Sewage Pond water Pond mud # Stem # Leaf

1 0.70 £ 0.09 0.079 £ 0.022 41.22+3.41 0.44+0.03 0.64£0.04
2 0.90+0.08 0.071 £ 0,014 40.49 + 3.28 0.49+£0.03 0.61+0.04
3 0.41 +0.08 0.087 £ 0.021 42.05+3.62 ND ND
4 0.45 £ 0.08 0.044 £ 0.009 32.14+3.55 0.52+0.03 0.65+0.04
5 0.49+0.09 0.110+ 0,018 44,55+ 3,00 0.51+0.03 0.61+0.04
6 0.35+0.04 0.056 + 0.014 34.22+£3.28 ND ND
7 0.68 +0.08 0.120+0.018 44.19+3.29 0.55+0.03 0.65+0.04
8 0.46+0.07 0.040+0.018 31.96+2.89 0.43+0.03 0.52+0.04
9 0.3430.05 0.038 £ 0.009 33.05+1.75 0.44+0.03 0.55+0.05
10 0.57+0.07 0.120+ 0.014 40.98 +2.74 ND ND
11 0.57+0.08 0.045+0.013 33.46+1.59 0.45+0.03 0.53+0,03
12 0.48 +0,05 0.071+0.013 40,12 £2.21 ND ND
13 0.60 +0.07 0.046 £ 0.014 30.25+1.77 ND ND
14 0.7210.13 0.054 £ 0.013 31.33+£1.83 0.47+0.03 0.54+0.03
15 0.51£0.08 0.070 £ 0.012 37.30+2.19 0.46+ 0,03 0.54+0.03
Mean + S.E 0.55+0.04 0.070 £ 0.007 37.15+1.30 0.48+0.01 0.58+0,02

* ND R & M E ND means sample had not been detected; OF 1 {E + FRMHEIR Mean + S.E

2.4 HOSOMEELERNSE

HEOME L HMN SRS R(F 6)RY , EHFHIFO S5, 50, 200, 500 m M LB YENEHE
A50%:33.13, 23.15, 16.07, 8.03 mg/kg; ZEFEHEIS O 200 m A TS, HEMKN S BRI B TARAEE S EMA
15 mg/kg; T ZEFEHETS O 500 m WEEE A R T Zin . XN AEE NS ETERE T T 200 ~ 500 m 2
(6], B R 7K R R 4 BRI T IS Y R A PR 5 (ELRE & B B R 4%, 3 3 e B B A 38 , B S R B A RS e v
LY K.
2.5 BHBESRABEALHSERBHS KBENSHEMITRMEXE

BFEHEBIR AEEAARSBRNINER(RDTH BHL AR SROTEENF 14.52~22.32
me/kg; B 5t TG L BF RIS B I T IIE R 18.65 mg/kg, EAB S H 4R Bk H BB R 1H 15 me/ke, IF HH 1Y
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EANREHLEPHERN 228, XIEERENBHEASHA Y, FRE3 - 52 28,45 666.7 m’
fEHEAE 10~ 1502, EBFERHE, T EPEEKBEKNBHERNIERMEN 30 mg/ke, T AAH TR EHY
THEPHME RIS 25 mg/kg B, KRB 100%™ A LBRFEEN S EBHFPCH S AMKSERET
20 mg/kg, B F T S B C ik 22.32 mg/kg; Bk, X SR BEE FE 00 0 AR B, o] LUTE 078 A BR 84 B JB) PO, 04 1
KBEHERK, #FMEMALNRHES, BEKBHR.Z HHESRKEHE N 16.68,3.63,3.94 mg/kg; Xf
HEARKR ZEHHESERN. 8.76, 1.33, 2.05 mg/kg; EHKBA —CSHMEHEE N, LHEABRBHR
HEGRPE LR . BHTENMERS KBS MHAR . E H)NHSELEAHENIEMRLXR(LE
3),BPFEE BRI R A, KBS USMESEHEEM(p <0.01), '

N5 15MIBRMAERGN A BN AER B AR 2 (me/ke)®
Table 5 Arsenic concentration of fish, brain, fat, gill and bowel in pond of 15 hog farms

¥ 1% Hog farm LB Muscle % Brain AR AG Fat & Gill PR Bowel
1 0.2210.017 0,93 x0.066 0.64+0.076 1,95+ 0.070 3.17£0.312
2 0.19+0.015 0.82+£0.,047 0.55 0,045 1.90 £ 0.094 3.70 £ 0.501
3 0.24 £0.033 1.06 £ 0.038 0.70 + 0.036 2.04 £ 0,097 4.24 +0.342
4 0.14 £ 0.015 0.76 + 0,050 0.44 + 0.039 1.63 + 0.067 3.4310.350
3 0.27+£0.012 0.99 + 0.041 0.71 £ 0.051 2.19+0.078 3.69+0.243
6 0.16 £ 0.012 0.76 £ 0.037 0.53+£0.051 1.82+0.041 3,12+ 0.282
7 0.30+0.019 1.10 £ 0.059 0.71£0.044 2,25+ 0.094 5.131+0.524
8 ND ND ND ND ND

9 0.13£0.011 0.67 £0.047 0.45+£0.037 1.47 £ 0.079 3.27+0.351
10 0.32+0.021 0.97 +0.041 0.73 +0.054 2.39+£0.130 3.95+0.256
11 ND ND ND ND ND

12 ND ND ND ND ND

13 0.1410.013 0.76 + 0.058 0.52+0.034 1,76 £ 0,057 2.96+0.311
14 0.15+0.015 0.83+0.046 0.49 £ 0.048 1.91+0.043 3.51 £0.363
15 ND ND ND ND ND

Mean + S.E 0.2110.021 0.79+0.077 0.59 + 0,034 1.94 + 0,082 3.65+0.187

* ND £ B HME ND means sample had not been detected; DF B8 + PF#ER Mean£S.E,n =5

HHAMETE (mg/kg)
Arsenic concentration in fish

Fig.2

K ; LK Pond water; Muscle 72 =0.9852 p =0,000000002
WK : I Pond water; Brain 72 =0.8075 p=10.0002
7K : JBRY Pond water: Fat 72 =0.9054 p ~ 0.000007

L4 & BW Muscle
12 | —& WiBrain
—o— JElli Fat .
1.0 +
a
0.8 o =
o6l " . -
. .
0.4 *
0.2 M
0 1 L | 1 1 | 1 i 1 ]

0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13

Fokepra & (mg/l)

Arsenic consentration of pond water

2 SkSERILA ARET G REEK R T

Correlation analysis of pond water and muscle, brain, fat about
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Fig.3 Correlation analysis of paddy field soil and stem, rootstalk and leaf of

rice about arsenic concentration
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RS RN 0.28 mg/kg AHEL"  IEL R SHAR LA ~ENEE X TTREMHRB R LEEFEX,
EEEMERaEPNE TUEEAKAIEEM CRETHERRMNTFREY. FHERAAN
RS RERBIF, BYRERENALSRD AR R RS B ETE B 5 A RAAENILAXHE

—EWEERN, TERBRRE " XS A& MRS X,
6 15D HT OKHE T e A& B (me/kg) %7 KEHEAEEEYELGEETHEREMHGNHER (mg/ks)®
Table 6 Arsenic concentration of soil around drainage hole in 15 hog Table 7 Arsenic concentration of paddy field soil and stem,root and leaf

farms of rice used pig manure as fertilizer

£ T3 Fioy ] KEEE R at
ﬁ?fa.rm >m 50 m 200 m 300 m Hog farm Soil ;’kaddy root Paddy stem Paddy leaf
1 34.01+2.38 23.21+2.09 16.82+1.83 8.01+1.03 1 15.25+1.74 13.89+0759 3.47+0.16 3.70£0.22
2 37.47+£2.23 23.58+1.76 17.52+1.46 6.79+0.95 2 20,28 +2.12 18.50+0.56 3.78+0.23 4.03+£0.23
3 28.78+2.68 21.52:2.03 16.52+1.45 6.71x0.74 3 14.52+1.24 12.88+0.60 3.2340.14  3.52%0.18
4 34.43£2.03 24.42+1.79 15.24+1.33 7.920.87 4 18.27.41.94 16.77+0.75 3.46+0.26 3.89+0.28
5 33.12+1.97 22.16+1.62 15.4041.23 8.5320.71 5 17.93£1.35 15.49+0.77 3.6720.22 3.92:0.28
p 25.0041.87 19.0421.46 14.12+1.15 7.22% 111 6 19.1921.47 16.81:0.74 3.59:0.16 3.89+0.20
; 13.0352.24 24.0851.68 16.63£0.97 7.26%1.02 7 20.29+1.58 18.43+0.65 3.78:+0.21 4.05%0.30

8 15.42£1.63 13.25+0.57 3.25+0.23  3.65:0.29
8 36.65+£2.56 25.55+1.27 16.41+1.37 7.85+0.74 .
9 26.85:1.63 19.73+1.68 14.14+0.95 6.97+1.26 ’ 18.5321.66 16.49+0.56 3.6020.23  3.91+0.28

10 20.93+1.75 18.86+0.66 3.84+0.21 4.25+0.29
10 29.79+£1.97 21.63+1.65 15.44+1.29 6.93£0.77 » 1977 1.50 16.96£0.86 3.65£0.19 3.9920.27
11 38.67:1.90 27.51+1.72 17.16+1.36 9.04+1.04 12 18.931.44 17.5440.94 3.77£0.19  4.04 £0.28
12 41.96£1,97 30.42+1.79 18.58+1.15 10.30£1.19 |3 22.3251.84 20.8350.99 3.94£0.21 4.3040.29
13 34.38+2.26 23.58x1.23 16.57+1.16 8.85x1.09 4 15.89+1.52 14.00£0.75 3.46£0.23  3.64:0.25
14 26.69+1.79 19.36+1.53 13.51+1.21 8.41+1.10 15 22.15+1.52 19.49+0.87 3.93+0.22 4.26+0.23
15 36.06+2.29 22.94:1.37 16.96+1.60 9.62+0.87 Mean+S.E  18.65+0.64 16.68+0.62 3.63+£0.06 3.94+0.06
Mean+ S.E  33.13+1.25 23.25:0.79 16.07+0.37 8.03+0.28 AR Control 8.76+2.45 8.76+£2.45 1.33+0.59 2.,05+0.09

* P E £ FRHER Mean 2 S.E, n =15 OF-H1E + bRHER Mean £ S.E, n =18

AWM EE, BSRER EIHEXED . FHERVKRXMERRAF RS, HERED 2 h
EETR—FGEAFTFAEAERGLAIB/ANB IR, B RN RAABE T FHELAERBEANERMY
BEK 1. Togkd™
3.2 By AEMERK AN LS

HER . BX ARMBREXAMNAEAEREEANEY, AMIERAXLERNERTHEEALIEHN
BTG A AR . TR AR it 7 DA 41 4L (WHO) B, BUAE A JARAR N 1 mg™ IR A AUEAL kg ®
SHHEE, FAN SRR TR,

HE ABHNESHERREHAE REMRXLHEE, THESYHNOERT SEMN, HmEmA
KA EEHYERBINELEL, BN, EXEBFAREZULRIEFI CEARNERRHEIE Y
0.2mg/kg™ ;A BEL LKA, HESABHESHHMIBALZIRERN 10~40 15, TARE RN ZHSA
FEBEMOERE, US| EMELENERT,

3.3 By AR+ REFEH L HENBEE W E

FERFMIT, 2004 ELEAVMARBIMAMHER N 2% 10 kg £H, HERHEMAN 0% HE, WL 6
x 10° kg WFEA S B R 58 SR L ISR 6 % 10° kg P8 2F AR B, 1B 150 4R AT B4 £ S8 A9 B B vt
15 mg/kg( L BBHE REAI) , TWEHE 666.7 m” FIHE LME R 1.5x10° kg RIHH, WA HELEAR 187
hm' KA HRABEREERME. B TREVHMEES LRSI HNMERE BN IEME, BT LLFAE
Fl Mg, RIS HE TR e thl X s R B i i R B R W E M AR ARG L EHTERE. KR
SRETIT RV B G088 S AR IR A 2 9 T A B B VR BE T 5K 5070 me/kgs A1 A $ROE RS LA BB 1Y
MEREY . B, WSS PRSI S REEY R BB ARENRAT BRNSRAE
HEHEAR, PR YT LRGN EA RS REIEEANUT.
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3.4 BHAREEKNMEBERE

REPH G EER KNS RE R, E%ﬁ%ﬁ*&%ﬂ%ﬁlﬂﬁtﬁﬂﬁﬁﬂ%% FH R RRE
MHEESRABRRYEEEHD ZFHF%H#%%ﬁLEEi%XTWﬁ&EB‘JE’%ﬁEjJ ;75 BB RN,
HEKEHYMEE EEFNEHENR ERKRE, TEMHEELBRERRNEEEND ™, Bk,
TR K SRR LR 2 VPSS E MK R TR R A, & 590 B X 2k 4 AH 4, BT ek
PSR,

References
[ 1] Rossan T G. Mechanism of arsenic carcinogenesis an integrated approach. Mutation Research Fundamental and Molecular Mechanism of Mut genesis, 2003,
533: 37~ 65.

(2] Roychowdhury T, Tokunaga H, Ando M. Survey of arsenic and other heavy metals in food composites and drinking water and assessment of dietary intake
by the villagers form arsenic-affected area of West Bengal, India. The science of the Total Environment, 2003, 308:15 ~ 35.

[3] LiFB, Zhong J H, Tan J. Environmental impact and its control of intensive industrialized piggery in Guangdong Province. Soil and Environmental
Sciences, 1999, 8(4):245 ~ 249, )

(4] Han F X, Kingery W L, Selim H M, et al. Arsenic solubility and distribution in poultry waste and long-term amended soil. Science of the Total
Environment, 2004, 320:51 ~ 61,

(5] SimsJT, Wolf D C. Poultry waste management: agricultural and environmental issues: Advances in Agronomy, 1994, 52: 1~ 83.

[6] ATTRA (the National Sustainable Agriculture Information Service), Arsenic in poultry Litter Organic Regulation, 2005. www. attra. ncat. org.

[ 7] Garbarino A J, Bednar J R, Rutherford D W, ef al. Environmental fate of roxarsone in poultry liter I . Degradation ofroxarsone during composting.
Environmental Science and Technology, 2003, 37: 1509 ~ 1514,

[ 8] Rutherford D W, Bednar A J, Garbarino J R, et al. Environmental fate of roxarsene in poultry litter. Part II. Mobility of arsenic in soils amended with
poultry litter. Environmental Science and Technology, 2003, 37: 1515 ~ 1520.

[ 91 EPA30S0B. www. epa. gov/ epacswer/ hazwast/ testmain, htm, revision 2, 1996.3050B; 1~ 12.

[10] The People’s Republic of China standard. GB/T 5009, 11-1996. Method for determination of total arsenic in food.

[11] Statsoft, Inc. STATISTICA for Windows ( Computer Program Manual) . Tulsa: Statsoft, Inc., 1997.

[12] Compilation of Chinese environment standard. Environmental quality and contamination letting. Chinese Standard Publishing Press, 2000. 96 ~ 98.

[13] Compilation of Chinese environment standard. Environmental quality and contamination letting. Chinese Standard Publishing Press, 2000. 40 ~ 41.

[14] XiongX Z, LiPJ, Wang Y S, et al. Environmental capacity of arsenic in soil and mathematical model. Environmental Science,1987, §: 81 ~ 84,

[15] Xie H, Liao ZY, Chen T B, et al. Arsenic in plants of farmland and its healthy risk: a case study in an As-contaminated site in Deng jiatang Chenzhou
City, Hu'nan Province. Geographical Research, 2005, 241: 51 ~ 159.

[16] Liu G L. Trace element and food chain, Science and Technology Publishing Press, 1994, 1~ 8,

[17]  Yuan X, Zheng C X, Wang Q. Accumulation of heavy mental in tilapia nilotica, colossoma brachypomum and cyprinus carpio. Agricultural Environmental
Protection, 2001, 20(5): 357 ~ 359,

[18] Slejkovec Z, Baje Z, Doganoc D Z. Arsenic speciation patterns in freshwater fish. Talanta, 2004, 62; 931 ~ 936,

[19] Liao CM, Ling M P, Assessment of human health risks for arsenic hioaccumulation in Taiapia { Oreochromis mossambicus ) and large-scale mullet ( Liza

macrolepis) form blackfoot disease area in Taiwan. Environmental Contamination Toxicology, 2003, 45:264 ~ 272.

[20] Meharg A A. Arsenic in rice understanding a new disaster for South-East Asia. Trends in plant science, 2004, 9: 415 ~ 417,

[21] Meharg A, Rahman M. Arsenic contamination of Bangladesh paddy field soils: implications for rice contribution to arsenic consumption. Environ. Sci.
Technol, 2003, 37: 229 - 234,

[22] ChenSY, Xu HB, Xie M Y. Study on movement of Cu and As in rice-soil system and it’s effects on rices. Rural Eco-Environment, 1995,11(3):15 ~
18,

[23] Abedin Joinal Md, Cotter-Howells J. Arsenic uptake and accumulation in rice { Oryza sativa) irrigated with contaminated water. Plant and Seil, 2002, 240:
311 ~319.

[24] Mecharg A A, Rahman M D. Arsenic contamination of Bangladesh paddy field soils: implication for rice contribution to arsenic et ption. Envirc tal
Science &Technology, 2003, 37: 229 ~ 234.

[25] World Health Organization {WHO) . Environmental Health Criteria 18, Arsenic, International Programme on Chemical Safety, Guidelines for Drinking water

Quality. Genva, Sw itezerand, 1984. 1 ~ 53.


http://www.cqvip.com

D 000 http://www.cqvip.com]

162 £ OEF ¥ W 26 #%

[26]

[27]
(28]

[29]

[30]
[31]

[32]

[33]
[34]

Nicholson F A, Chambers B J, Williams J R, et al. Heavy metal contents of livestock feeds and animal manures in England and Wales. Bioresource
Technology, 1999, 70:23 ~31.

Feldmann J, John K, Pengprecha P. Arsenic metabolism in seaweed-eating sheep form Northern Scotland. J. Anal. Chem, 2003, 368: 116 ~ 121.
Chen T B, Wei C Y, Huang Z C, et al . Arsenic hyperaccumulator Pteris vistata L. and its arsenic accumulation. Chinese Science Bulletin, 2002, 47:207
~210.

Chen T B, Fan Z L, Lei M, e al . Effect of phosphorus on arsenic accumulation in As-hyperaccumulator Preris viitata’ L. and its implication. Chinese
Science Bulletin, 2002, 47: 1156 ~ 1158.

Ma L Q, Komar KM, Tu C, et al. A fera that hyperaccumulates arsenic. Nature, 2001, 409: 579.

Pilon-Smits E A H, de Souza M P, Hong G. Volatilization and accumulation by twenty acquatic plant species. J. Environ. Qual., 1999, 128(3) : 1011 ~
1018.

Qian J H, Zayed A, Zhu YH. Phytoaccumulation of trace elements by wetland plants [l . Uptake and accumulation often trace elements by twelve plant
species. J. Environ. Qual., 1999, 28 (5): 1448 ~ 1455.
So L M, Chu L M, Wong P K. Microbial enhancement of Cu®* removal capcity of Eichhornia crassipes. Chemsphere.2003, 52: 1499 ~ 1503."

Cordes K B, Mehra A, Farago M E, et al. Uptak of Cd, Cu, Ni, and Zn by the water Hyacinth, Eichhornia crassipes Solms form Pulverised Fuel Ash
(PFA) lLeachtes and Slurries. Environmental Geochmistry and Health, 2000, 22: 297 ~ 316.

t £ 58 ¥

[3]
[10]
[12]
[13]
[16]
[17]
[22]
(28]
[29]

I, Sk, BE SCREALFEBVHFERL MR EXTR . LW ST, 1999, 8(4): 245 ~ 249.

s A RILFE E AT, GB/T 5009. 11-1996, & 5 P B HWE T k.

REREREC SRR S5 R HER . o B AR AR 4L . 2000. 96 ~ 98.

dE BRI I AR 55 R HE . o EARAE B3, 2000, 40 -~ 41.

NES FHEMETES RYE . RUBE S RE, 1994, 1-8.

Bobs XEEE, TR.ESBEFAKKGEMEAKNHER  RLFREF 2001, 20(5):357 ~ 359.
BB, B AME S, N EAB- L RERFHOIB R KBE MR . RN EFRERE, 1995, 11 (3):15~ 18,
BEEIG, R, B EH, § B R MY R0 B T Bl R RARAE B2 B AR, 2002, 47(3): 207 - 210.

BRIEDG, , AL, T8, 55 BE X AR B A48 0y 4R Sy PO i 6 B2 Wiy BBk 2 L B SE OB R, 2002, 47(15) ¢ 1156 ~ 1158.


http://www.cqvip.com

